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Recuperacion de Gases de Hidrocarburos D

SCADA Data:

Time

201805
0 15
16100100
2018-05~
1 15
16100215
2019-05
z 15
16:00:30

201805

16100345
2019-05-

\ . 15
16101100
1000912
FLITREN

1000913 )
B:23:00
1000514

1000915

P74_prr-
12283228

55833038

97429520

56.560218

97.639282

111616844

112.080978

113.051933

124.350006

Pr4_TI2-
12283228

aL.Emsnaz
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P74_Pr-

12383218

29392, 926228

29652.853516

29709950234

29738 400391

©.000000

©.000000

©.000000

PraxT-
PTA_TIT- | PT4_LIT- | PI4LIT- | PPA_PIT- | PI4PIN- | PRe_TIT- areaoen
1235323a | 12283218 | 1235323a | 1235333A | 122833A | 1228329 "

28096231 | 31000000 | 31308243 | $E.832%01 | 616.877%63 | 31.75¢730 | ... | E.EE0GOL
28.699142 | 31.393305 | 31956072 | 9.634567 | 617.388s50 | 31.754730 | . #.960001
28699142 | 32.000000 | 32.232486 | 90.324485 | 616.597107 | 31.786730 | ... | 8.860061

| - Sensores: 188
* Registros > 450 millones

+ Tasa de Muestreo: 15 seg
il - Periodo: 1 aiio i

25,2183 | 32947181 | 33000000 | 66.501305 | $84.532166 | 37.808132 | ... | 8560000
30.347029 | 33.383e08 | 32303215 | 6s.353065 | ssm.mszosn | 3m.e3s693 | . 8.560000
30.902191 | 32.675262 | 33.000000 | 124.350006 | 802.238158 | 39.743164 | ... | 8.560000

Pl4_sT- | PT4_BOY- | PI4_sOr-
1225304a | 1328311A | 1228308

P74_uas_12280018

35 Han fa fal
99927 | wan uan nan
7. 999027 wan nan nan
35 Han Ha fal
00073 | man an an
9392 Hatt Nah Nah
95 wan Ha Ha
959 wan s s
9392 Hat Nak -
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Recuperacion de Gases de Hidrocarburos
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Registros Detenciones:

Start Finish ‘ LABEL OBS 1

o 2019-02-07 21:50:00 2019-02-08 04:31:00 Hormal Stop Gen_stand-by
1 2019-02-08 14:03:00 2019-02-09 17:05:00 Normal Stop Gen_Stand-by
2 2019-02-16 05:45:00 | 2019-02-16 13:59:00 Normal Stop Gen_Stand-by
3 .

Detenciones: 127
€ Distintas causas

Sincronizar data SCADA con
122 reglstros detenciones
123 | 2019-12-24 19:50:00 | 2019-12-25 08:22:00 | Unknown Cause Gen_Failure
124 2019-12-25 09:13:00 2019-12-25 09:51:00 Unknown Cause Gen Failure
125 2019-12-25 10:59:00 2019-12-25 13:29:00 Unknown Cause Gen_Failure
126 2019-12-25 15:07:00 2019-12-30 10:24:00 External Cause Gen_External

—

Recuperacion de Gases de Hidrocarburos

value counts

normalized value counts

O

External Cause 90 0.708661
Normal Stop 13 0.102362
Scrubber High Level 6 0.047244
Instrument Failure 6 0.047244
Electrical Failure 4 0.0314396 value counts normalized value counts
Unknown Cause 4 0.031496 o 1115196 0.967404
Mecanical Failure 3 0.023622
1 37576 0.032596
High Suction Pressure 1 0.007874 -
10 . . cee em . . - - -
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El Desafio: Inteligencia Artificial y Big Data

Empresas que siganignorando lalAo
descuiden su integracion en sus
organizaciones dejaran de ser competitivas

Se ahogaran en datos y complejidad

El mundo se basa cada vez mas en datos

\— #CMCColombia2025 Y @)

IA en Confiabilidad y Mantencion Predictiva

Desarrollar modelos predictivos para maximizar la
vida de activos, eficiencia operacional o uptime

Aprovechar datos pasados y continuos

Optimizar las acciones de mantenimiento periodico

Evitar o minimizar los tiempos de inactividad. Esto
ayudara a evitar clientes insatisfechos y bajar costos
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Tipos de Aprendizaje de Maquinas UCLA

Aprendizaje de
Maquinas

O Aprendizaje No Aprendizaje
Supervisado Supervisado

CONGRESO DE
wanTenento | °
i
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Aprendizaje No Supervisado UCLA

Data de Monitoreo: sensores, imagenes, tribologia, informes

274 _xr-
- Pr4piT- | Premir- | PleFT- | PIATID- | P4LIT- | PIALIT- | PIAPIT- | PlAPIT- | PramIn- e | s | eamore | Fasor-
e 12253228 12253228 12253218 12283238 12253218 12283228 1228323 12283318 1228320 r 12253048 1228311a  1228308a
2018-05-
o 35.833038 | 41.875722 | 29592.986328 | 28.496231 | 11.000000 | 31.308243 | E2.832901 30754730 | ... | 8860001 | Z77.789827 Nal Hal | e—
3 6.650127 | 41 29652.953516 | 29699342 | 30393305 | 31956072 | 09.634567 | 617.308550 | 31754730 | ... | 8.960001 | 277.799927 |  wam e aeg Degradado
2019-05-
2 13 97.629520 | 41.875332 | 29709990234 | 28.690142 | 32.000000 | 32.202436 | 90.324455 | 616597007 | 31784730 | ... | S.860001 | 217.799027 | mam Han
6:00:30
2018-05-
3 1 36.560213 | 41.878732 | 29651.580078 | 28.699142 | 11.602581 | 32261463 | B5.535337 | 617476362 | 3754730 | ... | 8860001 | 17.799921 | wWam Han
16100145
\ 018-05-
. 1 97.639287 | 41.875732 | 29720400391 | 28.510536 | 31896614 | 32.698605 | 90.579653 | 616.315557 | 31.754730 | ... | .860001 | 218.200073 |  am nan .
16101200 :
2018-12- H
1000912 30 111.616844 | 42281544 | 0.000000 29.779554 | 30.111256 | 33.300498 | 66.124771 | 594.327087 | 37.584270 | ... | 8.560000 Kahi Han H
0:22:45 -
() 2018-12-
1000913 30| 112.08097% | 42382545 | 0.000000 | Z9.88218) | 13.947151 | J1.000000 | 66.501308 | 550.532066 | 37.808132 | ... | £.360000 | 235193821 |  Wam Han
1023200
019-12-
1000316 | 30 | 113051933 | 42.932039 | 0.00008D | 30.347029 | 33383408 | 32.303215 | 66.353065 | 596.892090 | 10635693 | ... | 8.560000 | 295.793927 |  waw nan
123013
12-
1000915 124.350006 | 43.553155 |  0.000000 | 30.902131 | 32.675262 | 32.000000 | 124.350006 | BO2.238189 | 39743164 | ... | 8.560000 | 295.799927 Hai Ha | —
130
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Aprendizaje Supervisado

1791

1792

1793

1794

1795

10/06/2025

UCLA

rms peak | peak-peak | crest median var skewness | kurtosis | band @ | band 1 | band_2 | band_3 band 4 | band5 | band 6 | band 7 Estado Salud
.603641 | ©.028054 | 0.113452 | 3.246508 | -0.000770 | 0.00A874 | -0.936986 | 7.808622 | 0.00B443 | 0.000RB7 | 0.A200BS | ©.000072 | 0.0ARRT2 | 0.000071 | 2.00BAT2 | 0.000870 Normal
.611839 | 0.061926 | 0.122331 | 5.230773 | 0.802927 | 0.86A132 | ©0.899689 | 3.414683 | 0.G0BS8E | 0.000057 | ©.0GP665 | 0.00P042 | 0.0A0R4D | 0.000638 | ©.000041 | 0.0ARR30 | Dafo Pista Externa
2.607119 | 9.025424 | 0.084843 | 3.571287 | -0.000669 | 0.BAAGSE | —0.40B117 | 2.44064@ | 0.00B352 | 0.000055 | 0.0GP054 | 0.0PPOAG | 0.0A0R4E | 0.080043 | .000045 | 0.0ARR45 | Dafio Pista Externa
.008695 | ©.029699 | 0.670373 | 3.415453 | 0.802095 | 0.86A671 | 0.023378 | .011527 | 0.00P423 | 0.00005) | 0.0GP665 | ©.0PP04 | 0.0AGR37 | 0.080635 | .0PA036 | 0.0ARR36 | Dafo Pista Externa
.833719 | 0.178666 | ©.307143 | 5,298701 | 0.800155 | 0.801137 | ©0.190877 | 1,586685 | 0.001905 | 0.000158 | ©.000320 | 0.000083 | 0.00055 | 0.000853 | .000054 | 0.00052 | Dafio Pista Interna
.811743 | 0,045812 | ©.102929 | 3,901169 | 0.802555 | 0.80A131 | -0,500345 | 2,556906 | 0.000589 | 0.000063 | 0.000065 | 0.000035 | 0.00034 | 0.000033 | ©.000034 | 0.00033 | Dafio Pista Externa
.809386 | 0.029041 | ©.090762 | 3,094046 | -0,009837 | 0.000087 | -0.167848 | ©.910860 | 0.00051@ | 0.000070 | 0.000089 | ©.000058 | 0.0AAOS4 | 0.000053 | 0.000A54 | 0.000054 Normal
0.905654 | 0.017531 | §.064454 | 3.100641 | -0.000967 | 0.000031 | -9.486815 | 2.291622 | 0.000267 | 0.000046 | 0.000043 | 0.000034 | 0.006037 | 0.000034 | 0.000035 | 0,000036 Normal
.836331 | 0,229967 | ©.449863 | 6,329757 | 0.801467 | 0.001318 | -0,396902 l 5.876555 | @,002164 | 0.000181 l 0.000183 | @.000051 | 0.000038 | 0.000936 | 0.000036 | ©.000036 | Dafio Pista Interna
@.851150 0.339144 8.588965 6.630360 0.001024 0.802615 =0.103891 | 2.720984 9.002809 0.000439 l ©.0800338 0.000089 0.000059 0.000057 @.080057 8.000053 Dafio Pista Interna

1796 rows x 17 columns
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Estrategias en Soluciones Predictivas

Prondstico de

Estados de
Diagnéstico de Salud
Estados de

Salud

0.045

Deteccion de
Anomalias

0.04
0.035
0.03

CONGRESO
MANTENIMIE

FIA

Prediccion del

Tiempo de Vida
Remanente

5 0.005

0.02

( ) 0.015

0.0l
0.005

2 3 4 5 6 7 8 9 1

Time (Year]
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UCLA

Redes Neuronales Profundas

Capa de salida

22 capa oculta

XN

1@ capa oculta
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¢ Por Qué Aprendizaje Profundo? UCLA

J
Desempeiio
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Adquisicion de Datos
Datos de Monitoreo
Registros de Detenciones
Otras Fuentes
(Informes, Imagenes)
Toma de Decisién
Programacion del
Mantenimiento
Respuestos
Inspecciones
16

Aprendizaje Profundo

Otros Métodos de
Aprendizaje

Cantidad de Datos

CONGRESO DE a
MANTENIMIENTO 2
\ & CONFIABILIDAD

UCLA

Preprocesamiento Datos Preprocesamiento Datos

Monitoreo Detenciones
Seleccion de Variables Seleccmp LSS
Detenciones
- Sincronizacién con Data
Limpieza de la Data (NaNs, Monitoreo

QOutliers, Tasa Muestreo) I Ve ah
Tiempo
Analisis Estadistico

Formatacion (Clasificacion,
(PCA, Correlaciones)

RUL, Anomalias)

Diagnéstico & Pronéstico

Arquitectura del Modelo

_ Compilar Modelo

Entrenar Modelo

Métricas de Rendimiento
(Testeo)
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Detector de Anomalias del Compresor
de la Planta de Recuperacion de Gases
de Hidrocarburos

#CMCColombia2025 f:“@gv‘;hff&g'%é

Recuperacion de Gases de Hidrocarburos
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Recuperacion de Gases de Hidrocarburos et

Estados de salud del compresor, incluyendo sus modos de fallas,
presentan la siguiente distribucion:

value counts normalized value counts

normal 982519 0.981619
=§\ Degraded State Falha de instrumento 4985 0.004980
Degraded State Nivel alto scrubber 4529 0.004525
Degraded State Falha elétrica 3070 0.003067
O
Degraded State Falha mecénica 2876 0.002873
Degraded State Causa ndo identificada 1739 0.001737
Degraded State Pressdo alta de sucgao 1199 0.001198

\_ #CMCColombia2025 — (@) (¥
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Recuperacion de Gases de Hidrocarburos D

* Elobjetivo es detectar la falla temprana del compresor

* Estadisponible el monitoreo de la condicion de salud con las siguientes
caracteristicas:

= Monitoreo por un periodo de aproximadamente 7 meses, desde el
- 15/Mayo/2019 hasta 30/Diciembre/2019
= Son monitoreadas 27 variables del proceso con frecuencia de muestreo de
15 segundos
O » Los datos del monitoreo estan en la base de datos adjunta en archivo CSV
con 1,000,917 registros
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Detector de Anomalias UCLA

100

-100

-200

300
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Detector de Anomalias D
Encoder Decoder
Representacion
Entrada i
Latente Salida
Input Output
e Py
B mh T~ Cod iy i
— “ode 7
[ ’,f \ N~ - \ / \\ -
\ Voo N / v /
- ! \ \ 7/ ! \ -
\ / AN \ /
7 \ \ / ! \
= ( Y, ) -
\ /
— AN SN2 I\ AN ==
() (I A ;N P U /o [N
A VA e R A I A
=/ vl ~_ A N
i - ~<_\
e ~aq
Encoder Decoder
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¢ Programar? ;No!

matplotlib inline
import numpy np
i t matplotlib. plt
mpl_toolkits.mp import Axes3D
itertools
sklearn. t confusion_matrix
tensorflow. ke i Sequent

tensorflow. ke - Dense «wshape, ConviD, In,

tensorflow. ) s import V
tensorflow. tils ort plo?

dataset
X_train

np. load(
dataset [

X_test dataset['
y_test = dataset['

input_layer = Input(shape

encoded
encoded

decoded
decoded

() decoded

Encoder

23

ConviD(filters kerne activation
ConviD(filters kernel 1, activation

ConviD(filters kernel_: activation

ConviD(filters kernel_: “ivation

TimeDistributed(Dense{units

AE = Model(input_layer, decoded)

Model(input_layer, encoded)

, optimizer

\— #CMCColombia2025

DataBruin.com

Angeles (UCLA)

DEEP LEARNING

Installation

Install Miniconda / Anaconda

Al we e i thet you have Cands installed or your system. i you already have Minicor
# i prefered 1o Install Minicarcda which i a free minimal Cania distribuicn Flease mak

Dometond st |

el st om your computer sip this siep.

Install Required Libraries

Gpen Anscands Prompt

Capy and paste the {olowing comemand in Anaconda Frompt and wai until he instaliaion is fiished,

24

Mshammad Pahshang

re that you have ot least 400 M spiace 1o downioad and install it

inglD, UpSamplinglD, TimeDistributed

-.nput_layer)
ancoded)

s (encoded)
) (encoded)

K_V

1p 66 pip inatall Jupyter-s

#CMCColombia2025
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UCLA

Dashboard

Upload Model / Scaler < @ Monitor Data

RAW DATA  ANOMALY DETECTION

Data Columns

- '
P—— . \
Presion (Kpa) 2 NG
»
.
.
c8s (mm
) N
o .
P iieaieon 1o & L0 2120
S reion 0 — st fam) S
P — 0 E— RS— B—— — P
zom13 24101235 oua 957628513256 P . [ —— P p—
2021-03-24 10:12:34 0.002212269827503596 144.9388427734375 0.6658449769020081 64.31209182739258 20.66454124450684 235.88961791992188
2021-03-24 10:12:33 0.0021%4050252886428 77.14563560485841 0.7068242430686051 53.86115646362305 20 63272857666016 235B7171173095703
o0z ogga TSRS 2o ssaTsnssoTrE PP —— P — 20 eoomranonasasas seswsrasEe:

— bl .
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Demo en Vivo
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iGracias!

Enrique Lopez Droguett

eald@ucla.edu

https://www.risksciences.ucla.edu/crse-home

10/06/2025
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